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AbStRAct
Objectives: The objective of the study was to assess correlations between practising sports at an elite level at a young age, 
and the current physical activity level, selected sociometric features and the severity of menopausal symptoms in women 
during perimenopause, which will contribute to the knowledge about undertaking sports activity.
Material and methods: The study involved a total of 334 females aged 45–65. They were purposefully assigned to both a study 
and control group. The study group included 148 women — former elite athletes qualified based on the presumed criteria. The 
control group consisted of 154 women who did not meet the criterion of practising sports activity earlier in life. In order to con-
duct the study, we applied the method of a diagnostic survey. The outcome measure was a survey questionnaire and contained 
questions concerning sociometric features, some elements of gynaecological history, and physical activity undertaken in the 
past. The second part used the International Physical Activity Questionnaire (IPAQ) and Blatt-Kupperman Menopausal Index.
Results: The groups were homogenous in terms of age and BMI. The former athletes most frequently used to practise 
athletics, team games and swimming. Both groups displayed no differences regarding the age at menarche, the onset of 
sexual activity, and the presence and regularity of menstruation. The former athletes had fewer children compared to the 
controls. They manifested a higher level of physical activity in particular areas and intensity categories. The comparison 
between the two groups did not show statistically significant differences in the severity of menopausal symptoms.
conclusions: Sports training in the past differentiates selected sociometric features such as economic activity and a nu-
merous pregnancies and births. Sports training in the past has an impact on the current level of physical activity  — the 
females who used to train present its higher level. 
Sports training in the past does not differentiate the severity of menopausal symptoms.
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INtROductION
Perimenopause is the time in a woman’s life where the 
effects of oestrogen deficiency are mostly noticeable, rang-
ing from vasomotor symptoms, metabolic syndrome and 
mood changes to urogenital disorders with the symptoms 
of vaginal atrophy and wasting. There are many factors that 
determine the age of the occurrence of menopause /the 
last menstrual period/ such as genetic and environmental 
factors, ovarian surgeries, taking stimulants, obesity and, 
indirectly, physical inactivity [1–4].
Physical effort regulates changes at the level of hormone 
metabolism and thus affects the regularity of the menstru-
al cycle, governed by the hypothalamic-pituitary-ovarian 
axis [5, 6].
As shown by research, high intensity physical effort of 
females during puberty may lead to an adverse syndrome 
referred to as the Female Athlete Triad (FAT) [7, 8]. It in-
cludes eating disorders combined with a low energy level, 
hormonal imbalances and the occurrence of osteopenia or 
osteoporosis. This phenomenon was first described more 
than 20 years ago by Yeager et al. [8]. The athletes could have 
been qualified to the triad group in the 1990s are between 
40 and 50 presently, and only now is it possible to assess 
long-term effects of potential disorders.
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Menopause occurs later (after the age of 50) in the wom-
en who have had many children, live a healthy lifestyle and 
are free of addictions [9–12]. 
Numerous studies have attempted to evaluate the effect 
of physical activity on the timing and course of menopause. 
It has been noted that the occurrence of menopause may 
be delayed in those who are physically active. However, 
there has been no explicit research concerning the impact 
of high intensity physical activity or long-term observation 
of its effects. Moreover, many authors indicate the necessity 
of further investigation into this issue [13–15]. 
Getting familiar with long-term effects of female sports 
activity does not only have educational value but also po-
tential for practical application.
Objectives
The objective of the study was to assess correlations 
between practising sports at the elite level at young age, 
and the current physical activity level, selected sociomet-
ric features and the severity of menopausal symptoms in 
women during perimenopause, which will contribute to the 
knowledge about undertaking sports activity.
MAteRIAl ANd MethOdS
The study involved a total of 334 females aged 45– 
–65. They were purposefully assigned to both a study and 
control group. The study group included 148 women — for-
mer elite athletes, according to the presumed inclusion 
criteria: age 45–65, female gender, consent to participate in 
the study, filling in the survey questionnaire, meeting the 
criteria of sports activity undertaken in the past (training 
experience of no less than five years, participation in sports 
competition of a championship rank on a national or inter-
national level, association with a sports club as a competitor, 
sports training finished at least ten years before the date of 
participation in the study).
The control group comprised 154 women who did not meet 
the presumed criteria concerning sports activity earlier in life. 
Thirty-two women were excluded from statistical 
analysis in view of failing to meet the inclusion criteria or 
incompletely answering the questions in the survey ques-
tionnaire.
Descriptive statistics presenting age, morphological pa-
rameters and chosen sociometric features are summarised 
in Tables 1, 2.
The course of sports career in the study group is char-
acterised in Table 3. The former athletes most frequently 
practised athletics (n = 49; 33.11%), team games including 
volleyball (n = 23; 15.54%), basketball (n = 18; 12.16%) and 
handball (n = 14; 9.46%), as well as swimming (n = 14; 9.46%) 
and other disciplines (n = 30; 20.27%).
The research project obtained approval no KNW/0022/ 
/KB/103/14 of the Bioethics Committee of the Medical Uni-
versity of Silesia in Katowice, Poland.
In order to achieve the stated objective of the study, it was 
necessary to contact individuals from the sports environment. 
The respondents could receive the questionnaire in two dif-
ferent ways: by e-mail — as a Word document, or in person 
— receiving a copy of the questionnaire and an addressed 
envelope during a meeting. Having filled in the questionnaire 
the participants returned it by e-mail or by post. We collected 
33% out of approximately 1000 questionnaires distributed.
In the study we applied the method of a diagnostic 
survey. The outcome measure was a survey questionnaire, 
filled in anonymously. This included our own part which con-
tained questions concerning sociometric features (namely 
age, place of residence, marital status, economic activity, as 
well as body height and weight, based on which the body 
mass index (BMI) was calculated), and selected elements of 
gynaecological history. This part also contained questions 
characterising the type and character of the sports activity 
undertaken in the past.
The following part of the questionnaire consisted in 
the International Physical Activity Questionnaire (IPAQ). 
In accordance with the existing definition of physical activ-
ity, described as “each body movement provoked by work 
table 1. Descriptive statistics of age and morphological parameters — comparison of the study and control groups
Variable Group n x Me Min Max Sd p1
Age
(years)
Study 148 51.33 50.00 45.00 65.00 5.58
0.2173
Controls 154 51.72 51.50 45.00 64.00 4.71
Body mass
[kg]
Study 148 68.74 68.50 50.00 98.00 9.20
0.4063
Controls 154 70.33 69.50 49.00 108.00 11.70
Body height
[m]
Study 148 1.68 1.68 1.52 1.84 0.06
0.0000
Controls 154 1.64 1.64 1.50 1.87 0.06
BMI
[kg/m2]
Study 148 24.29 23.74 18.37 33.20 3.01
0.0000
Controls 154 26.06 25.25 18.37 40.15 4.15
1Analysis of variance ANOVA
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of the skeletal muscles which requires energy expenditure 
exceeding the value at rest” [16], the tool allows weekly 
energy expenditure to be calculated and expressed in 
MET-minutes/week (Metabolic Equivalent of Work). This unit 
is the product of a MET index value ascribed to each type 
of physical activity, the number of days during which par-
ticular activity was performed, and duration of the activity 
in minutes per day (according to the instruction of the out-
come calculation protocol). The value of MET-minutes/week 
constitutes the total capacity of the activity on a daily and 
weekly basis.
The application of a long IPAQ version enabled us to esti-
mate the levels of physical activity for five areas: locomotion, 
economic activity, housework and cleaning, leisure time and 
spending time in a sitting position [17, 18]. 
In order to assess the severity of menopausal symptoms 
we used the Blatt-Kupperman Menopausal Index, which 
determines the severity of eleven characteristic symptoms 
based on a four-point scale from zero points (for the ab-
sence of symptoms) to three points (severe symptoms). 
The total sum of points was interpreted as follows: absence 
of symptoms: 0–5 points, mild degree: 6–10 points, moderate 
degree: 11–15 points, and severe degree > 15 points [5, 19].
Statistical analysis was performed based on the Statis-
tica 13.3 program (by STATSOFT). In descriptive statistics 
for qualitative variables, the findings were presented to-
gether with the group sizes (n) and percentage values (%), 
considering the lack of data in some cases. The outcomes 
concerning quantitative variables were presented in the 
form of measures of location, that is, arithmetic mean (x), 
median (Me), and measures of variability, namely standard 
deviation (SD). In addition, minimum (min) and maximum 
(max) values were provided. In order to establish whether 
the variables were normally distributed regarding the group 
size, the Shapiro-Wilk test was applied. In the case of quan-
titative variables, the analysis of variance ANOVA and the 
Mann-Whitney U test were used for determining the level of 
differences between the groups, and the Pearson correlation 
coefficient — for checking correlations between the vari-
ables. Nonparametric statistics (Chi2 test) were used for the 
qualitative variables. The level of statistical significance was 
established at α = 0.05, providing the test probability value p.
ReSultS
The answers to chosen questions characterising the 
obstetric and gynaecological profiles of the women are 
summarised in Tables 4–7.
We have not found significant differences in the age at 
menarche, the onset of sexual activity, as well as presence and 
regularity of menstruation between the groups (Tab. 4, 6). 
Moreover, the study group got divided into the individuals 
who had started training before the first menstruation (group 1) 
table 3. Characteristics of the subjects’ sports career — quantitative 
variables — descriptive statistics
Variable X Me Min Max Sd
Age when training 
started (years) 11.66 12.00 3.00 27.00 3.17
Age when training 
finished (years) 22.20 22.00 12.00 39.00 5.21
Training experience 
(years) 10.55 9.00 5.00 27.00 5.14
Time that has 
passed since the 
sports career 
ended (years)
29.05 29.00 10.00 49.00 6.63
table 2. Sociometric features in the study and control groups
Variable
Study group control group
chi2 p1
n = 148 % n = 154 %
Place of residence
City/town 126 85.14 121 78.57
2.18 0.1395
Country 22 14.86 33 21.43
Marital status
Single 23 15.54 9 5.84
8.19 0.8474Spouse/partner 114 7.03 133 86.37
Divorced/separated/widow 11 7.43 12 7.79
Education
Primary and vocational 10 6.75 10 6.49
13.39 0.0038Secondary 24 16.22 53 34.42
University/college 114 77.03 91 59.09
Current economic activity
Economically active 132 89.19 127 82.47
9.02 0.0110
Inactive 16 10.81 27 17.53
Economic activity connected 
with sports
Yes 78 52.70 9 5.84
80.80 0.0000
No 70 47.30 145 94.16
1Chi2 test
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and the ones who experienced their menarche during the 
sports career (group 2). A statistically significant difference 
has been noted between these two groups as for the age 
at menarche (Tab. 5). 
The former athletes have had fewer children compared 
to the control group, and the difference was statistically 
significant (Tab. 7).
Comparing both the study and control groups has not 
revealed statistically significant differences in the severity 
of menopausal symptoms (Tables 8–10).
Tables 11 and 12 present the findings of the IPAQ ques-
tionnaire. The former athletes demonstrated higher levels 
of physical activity in particular areas and intensity cat-
egories. These differences proved statistically significant. 
In accordance with the suggested IPAQ methodology and 
considering the size of the groups, the persons with low 
level physical activity were joined with those with moder-
ate level activity, forming one category. The individuals 
presenting high level activity constituted the other group 
(Table 12).
Moreover, the study group has displayed only a weak 
positive correlation between age and the severity of meno-
pausal symptoms (r = 0.236, p = 0.004), and between the 
duration of time that has passed since the end of the sports 
career [in years] and the deterioration of menopausal symp-
toms (r = 0.209, p = 0.011). A negative correlation has also 
been noted between training experience [in years] and 
a general level of physical activity (r = –0.188, p = 0.022).
dIScuSSION
Pubertal maturation and menstrual cycle are modified 
by sports activity, a phenomenon confirmed in many publi-
cations [20–23]. Low proportion of adipose tissue, inappro-
priate diet and malnutrition relate to the delayed puberty 
and later menarche [24, 25]. In the present study, the age 
at the first menstruation was 13.3 years and in this respect, 
there was no statistically significant difference between the 
study and control groups. This age reflects the average age 
at menarche as determined for the European population 
[26]. The same value was noted in other studies of young 
female athletes, conducted among others by Czajkowska et 
al. [20] and Skierska [27]. When analysing possible causes 
of the lack of the difference between the groups, it is worth 
drawing attention to sports disciplines practised by the 
respondents in the past (in a vast majority of cases it was 
athletics, team games and swimming). Low numbers of the 
table 4. The age at menarche and the onset of sexual activity in the study and control groups — descriptive statistics
Variable Group n X Me Min Max Sd p1
Age at menarche [years]
Study 148 13.32 13.00 10.00 18.00 1.70
0.8478
Controls 154 13.29 13.00 10.00 17.00 1.45
Age of sexual activity onset [years]
Study 148 20.24 20.00 14.00 26.00 2.01
0.4583
Controls 154 20.42 20.00 16.00 28.00 2.22
1Analysis of variance ANOVA
table 5. The age at menarche in the study group: the individuals starting training before and after menarche
Variable Group n x Me Min Max Sd p1
Age at menarche [years]
Group 1 89 13.90 14.00 10.00 18.00 1.69
0.0000
Group 2 59 12.49 12.00 10.00 16.00 1.31
Group 1 — the females who started training before menarche; group 2 — the females who started training after menarche; 1Mann-Withey U test
table 6. Presence and regularity of menstruation in the study and control groups
Menstruation
Study group control group
chi2 p1
n = 148 % n = 154 %
Presence
Yes 84 56.76 77 50.00
1.38 0.2394
No 64 43.24 77 50.00
Regularity
Yes 70 47.30 66 42.86
0.44 0.5067No 13 8.78 9 5.84
No data 65 43.92 79 51.30
1Chi2 test
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females training particular disciplines restricted the pos-
sibility of assessing each of them separately. According to 
Malina et al. [20] and Skierska et al. [21], training certain sport 
disciplines is related to the delay in pubertal maturation in 
females. This concerns for instance gymnastics, basketball, 
volleyball and swimming. In the remaining disciplines the 
menarche age corresponds to the norms for the population, 
or is slightly lower, which results from the high pace of pu-
bertal maturation. It is observed in such disciplines as judo, 
handball or football. However, faster pubertal maturation in 
consequence of physical training is characteristic for males.
No publications have been found presenting the quanti-
tative characteristics of childbirths in a population of former 
female athletes. Our study has demonstrated a statistically 
significant difference in the number of pregnancies and 
births between the females practising sports and the control 
group, which is a novelty in the light of the so far conducted 
research. Comparing to the control group, the former ath-
letes more often had no offspring at all or statistically fewer 
children. There can be a range of explanations of this differ-
ence, starting with the above-mentioned FAT syndrome [7, 8], 
through the commitment to a sports career as a priority at 
table 7. Number of pregnancies and births in the study and control groups
Variable
Study group control group
p1
n = 148 % n = 154 %
Number of pregnancies
0 31 20.95 14 9.09
0.0014
1 26 17.57 28 18.18
2 67 45.27 68 44.16
3 & more 24 16.21 44 28.57
Number of births
0 34 22.97 15 9.74
0.0009
1 31 20.95 30 19.48
2 70 47.30 82 53.25
3 & more 13 8.78 27 17.53
1Analysis of variance ANOVA
table 8. Descriptive statistics of the Blatt-Kupperman Menopausal Index findings
Variable Group n x Me Min Max Sd p1
Blatt-Kupperman index
Study 148 10.45 8.00 0.00 38.00 8.19
0.6217
Controls 154 10.93 9.00 0.00 37.00 8.75
1Analysis of variance ANOVA
table 9. Presence of menopausal symptoms based on the Blatt-Kupperman index — categories
Severity of menopausal symptoms
Study group control group
chi-square p1
n = 148 % n = 154 %
Absence of symptoms 54 36.49 51 33.12
3.21 0.3601
Mild symptoms 30 20.27 37 24.03
Moderate symptoms 30 20.27 22 14.29
Severe symptoms 34 22.97 44 28.56
1Chi2 test
table 10. Severity of menopausal symptoms in menstruating and non-menstruating women from the study group
Variable Group n x Me Min Max Sd p1
Severity of menopausal symptoms
M 84 8.12 6.00 0.00 38.00 7.40
0.0000
NM 64 13.52 12.50 0.00 33.00 8.24
The division of women into 2 groups: M — menstruating; NM — non-menstruating — this refers to the women who have not had menstrual bleeding for at least 12 months; 
1Mann-Withney U test
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table 11. Descriptive statistics of physical activity IPAQ [MET-mins/week]
domains of physical 
activity Group x Me Min Max Q1 Q3 Sd p
1
Economic activity
S 3973.5 3165 0 1377 946.5 6433 3594
0.0001
C 2421.5 1200 0 14364 0 3976 3029.7
Locomotion
S 1679.9 1039.5 0 6858 558 2254.5 1594
0.5163
C 1802.3 1188 0 7758 396 2799 1676.4
Housework, cleaning
S 2337.2 1335 0 14310 750 3135 2365.8
0.2130
C 2715.4 1750 0 14595 670 3780 2866.5
Leisure time
S 1659.6 1161.8 0 11118 590.3 2088 1783.1
0.0122
C 1176.5 594 0 7128 198 1470 1586.4
Time spent in a sitting 
position
S 1654.3 1470 0 5400 960 2280 958.2
0.0102
C 2046.4 1740 0 7200 1170 2700 1286.6
General level of 
physical activity
S 9650.1 8781 1650 30180 5637.7 4862.8 13519.5
0.0217
C 8115.8 6801 498 31242 5909.2 3970.5 10668
Groups: S — study; C — controls; 1Analysis of variance ANOVA
table 12. Comparing the study and control groups — persons with the low and moderate activity level vs those with the high level
categories of physical activity
Study group control group
chi-square p1
n = 148 % n = 154 %
Physical activity level
Low and moderate 107 72.30 127 82.47
7.87 0.0339
High 41 27.70 27 17.53
1Chi2 test
the life stage most conducive to having a child, and finishing 
with concerns about changing the body image during preg-
nancy (where the body is sometimes considered a model), 
and losing certain control over it [28, 29]. Other causes also 
include loss of physical ability during pregnancy and thus 
fear of the return to full physical fitness, required in elite 
sports. An equally important problem is the economic situa-
tion of athletes, including maintaining grants or sponsorship 
irrespective of the absence [30, 31].
In the literature, there is a great deal of evidence that 
an active lifestyle is a factor that has beneficial effects on the 
process of ageing, while physical activity, which is one of its 
elements, brings more positive than negative consequenc-
es. This can be a starting point for considerations of the 
correlations between sports activity and age as well as the 
course of menopause. According to a publication by Serra 
et al. [32], the women participating in sports competition 
experience ageing positively, which may also be true about 
smoothly undergoing perimenopause. The researchers also 
demonstrate the benefits resulting from sports competition 
compared to the women presenting a sedentary lifestyle, in-
cluding a higher level of maximal aerobic capacity (VO2max), 
more beneficial body composition (lower proportion of 
adipose tissue, higher muscle mass) and a better lipid profile 
at an older age. To a certain extent, those observations have 
been confirmed by the BMI comparison performed in our 
study. However, no publications have been found that show 
direct dependencies between the age when menopause 
occurs and training sports before.
The former athletes presented the level of physical ac-
tivity that was statistically significantly higher as well as 
higher physical activity in particular domains compared 
to the control group. Higher results in the domain physi-
cal activity connected with economic activity should be 
explained, among others, by the character of their pro-
fessional career. More than 50% of the women had jobs 
connected with sports; they worked as physical education 
teachers. It must be assumed that this kind of work is related 
to a higher-than-average activity level by its definition. The 
fact of continuing activity in sport-related areas after finish-
ing the career as an athlete is something that is natural and 
frequently observed.
cONcluSIONS
Sports training in the past differentiates selected socio-
metric features such as economic activity and a numerous 
pregnancies and births.
Sports training in the past has an impact on the current 
level of physical activity — the females who used to train 
present its higher level.
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Sports training in the past does not differentiate the 
severity of menopausal symptoms.
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